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Clock 1

GM candidate 1 & |
(=

+ ' .
i P : Passive Port
Yo

GPS

i 'Eu | (¢ ” )

Clock 2 Clock 3 Clock 4

503766

a7 1IE, RONRTA—=FERH D 7,

.» PTP Announce Message

INTGA—4A

[:]

ray g -7 T A

6

Ja sy 7 5E - IEfEE

0x21 (< 100ns)

sy 7 awE - T A 15652

B SENENT 2 128

HibRS D AT 7 *

7y 7 1D 0000.1111.1111

Ja w7 4 \20%, RONRTA—=HERH Y 7,
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pre ooy oEH |

INS A=A &

rway 7 WE -7 7 A 6

7wy s - IEREE 0x21 (< 100ns)
sy G- N T A 15652
HESENART 2 128

HIfR SN D AT v *

A=/ 1))

0000.1111.2222

a7 1Er7ayl 4AOMWITHNPTP announce A v —Y %X EL, £PTP/ — KRB A vk —
VWOD{@%"J:E%E Li?‘*o Clock Quality - Class NG Priority 2 FETDO/NT A—H @1@ﬂilﬁjb
THDHT=D, steps Removed 134 PTP /) — KDT VT 4 TR T T R~ AX—%RTELET,

ZA vF1BL

PTP /O v ¥ [EH#A

PTP = % % — 78— &, PTP over IPv4 UDP D4, PTP sync 3L W roliow vp A v —I%

IP7 RLZ2240.1.129 IZXE L ET,

V2 DGEA .
JANT T RY AL =TT,

Iy I INT T R ARE—TT, A v F3IDHPE, 7y
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. PTP # & U meanPathDelay

CIOCKJ @ Master Port
(=] (@YD)

PTP Sync and Follow_Up Message

Switch 1

Switch 2 § Switch 3

Clock 2 Clock 3 Clock 4

U AT 7 F—= T, sync AvE—VIZE, AvbE—VRREESNIEEDIA LAY

:/77)‘@?“&70 Follow Up Ao —IIIMNELHDY FH A, 2BEEE— RTIE Sync XA v t—
NI A LAZ TR L TEEEINET, Follow Up A v =X, sync A v E—UNREES
Nl &DFALAZ L TE2MHA LT, % sync Ay E—VOEZICEHEEINET, 7747

Ve }\ J— ]\Wi\ Sync if:&i Follow Up A /’IZ“—‘.\/@&/I) AZ5 :/707%@'5% Lf\ meanPathDealy
Lo TR ShEA 7y b eblczu vy 7 2R LET, sync A v—UF, 2eSynclnterl
ISR TEESNET,

PTP # & U meanPathDelay

meanPathbDelay IL. PTP /347 v 728 PTP /X AD— DN D H 9 — O BIET 5 £ Tlohn
MDIEHIRER] T, E2E BIE A I = X L DA, ZIULPTP v AX— R — &7 F74T7 2 K
R— FDOMEBENT D DI DT, PTPIX., S ENT=KT A A DRI 2 E
2D T-DIZ, meanPathDelay (RO DAL) %%%ﬁ‘é%%ﬁ)&b@iﬁ‘o
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meanPathDelay i & .

Clock 1

'y

GPS

Ittakes tto gothrough |
this path —

My master clock’s time is T1 l
My time should be T2=T1 + At _

meanPathDelay %%{‘%"9"‘6 AT :X‘Aﬂi 2 ’33?) ) i'@l—o
OGEBMETRIGZA (E2E) =y RY— U ROB#sa v 7 J—RiE, Zhohzr R —

TEET,
o« BTBIEERINE (P2P) BT Y—ETOHEEI vy J— KX, ZhDHE DV R— b
T&EFET,

BRIy Y ) —RiE, EBICLVBMEDA = A L& AR — T £4, IEEE1588-2008 T
E, BIEA D= AN BIE) F7203 TETEIE] EFHERET, 7272 L, BIEERISE A W
SALF, DT TE2EIEIEA =R L) MR, BT BIEA =X 8%, L0 —%
AN TP2PFBIEA H =K ) LI E T,

meanPathDelay ;8| 3E

BEERILE

ﬁéﬁg*ﬁ;% (EZE) AT =ANTT FAT b A— Fﬂ:iofﬁﬁﬁééﬂ\ meanPathDelay X
IIAT b = FMUITHEINET, ZOAD=AAE, B2EBEIEA I = X ANTEHRAR <,
TAS—R— FPHIEEIND sync BE Wrotiow vp A vE—V %M LEJ, neanpathbelay
EiX, 4 DDA Y=V NED4DDEA LA U TITESWTERINET,
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. meanPathDelay ;8 &

Master time Client time Timestamps
know by
client
Timestamp 0
| t,
t-ms
t2 t2
Follow_Up — —
. s t,1,
Timestamp t1J
ls t1 ! l2= ta
| Delay_Req
t-sm
l Timestamp 0 or i, J
t4
Timestamp t,
ey ——
g ILeIay_Resp
——
T
S
e —
ft (i A g
2

tms (12—t |X, Y AX =BT TAT 2 h~DFROIEBIETT, tsmtd-t3) L, 7747
]\ ZJ‘E)’?X &‘_‘jil_’ﬁ]’\@:lg—ﬁf‘@—o meanPathDelay 0i7k@c]: 5 @C%I'%«-éﬂiﬁ—o

(t-ms + t-sm) / 2

Sync 1.2 logSyncInterval *}WC%’D < Fﬁﬁ BI%T%{% = hij—a Delay Req XL 2 logMinDelayReqInterval *9

WS TEESNET,

)

CE)  ZofTiE, 2 AT 7 T—RIESEZYTTHVET, BEXA I T OFEMITHOWVTIL,
IEEE 1588-2008 ® 9.5 iz &M L T 72 &V,

E7 BEERICE

BT BIEERIGE (P2P) AM=ALF, ~AX—R—K LT T4 T FR—FOWHFIZL -
Tgﬁﬁé\éh\ meanPathDelay fig;‘kﬁU/ h ]\{EIJVC{EUH/Eﬂéﬂij—O meanPathDelay 6i\ :@JE?@
AN=ZALEHD I ODRA = ED4DDH A DAL L TITHESNTHESHET,
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meanPathDelay i & .

Node-A Node-B
Delay Requester Delay Responder
Timestamps time time
know by
requester
b
delay_BReqg
1AE
l2
Timestamp 0 or Timestamp t,
Correction X Correction x
— —
Pdelay_Res
t,t,or e S t,
I:I’ ti’ t-‘l ‘
ta
bt | = =iy
(t-t,) or
L. bt
1 ¢ <4 Pdelay_Resp_Follow_Up
Timestamp 0 Timestamp t,
Comection O Correction x
X+ (_13 = tz} E
%

QAT v ET— T, ROWTNODOHFETR L3NV 7= A MEEFICEESNET,
« (13-12) LT Pdelay Resp Follow Up %A
22 LT Pdelay Resp ’E@"’Zﬁﬁ L . t3 LT Pdelay Resp Follow Up %{ﬁﬁﬁ
meanPathDelay li\ /j{o) & j;s D %‘% éhiﬁ“o

(t4-tl) - (t3-tl) / 2

Pdelay Req XL 2 logMinPDelayReqInterval *9{: HS < FEﬁ [N %{g h¥F ‘a—o

)

(GE)  Cisco Application Centric Infrastructure (ACI) A A » FiL, ETEIEERIGE (P2P) A =X
LEFHR—FLTWERA,

BEEXA I T O OWTIL, IEEE 1588-2008 @ 95 Hi# 2R L TL 72 &0,
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B orrruFsext 2z vx b BEUEREE—F

PIPYILFF+ R b, A=2Fv X b, BEIVEEE—F

WDOE 7 v arTiE, BIEERIGE (B2ERIE) A D =ALEHEH LS EIERPTPE— R
IZHOWTEB L E9,

TLFFXFYRAFE-F

TRTOPTP A v b=V E~YATFFY AT, vAF—L 7 TA47T 2 FMHOEBN L7 7
7 ETIL PTP JEGBak / — RIE. pelay A v —VOHMENR T T v T 4 v 7 HFIERHILE
T, 2L, IN6DRAyE—VFT_XTOIIAT Y b ) — RICEHETHMERH L=,
77w RiZ. announce. Sync, BILW Follow Up Aot —IlTx L TR T,

Mulitcast node

Master — Client

o~

Announce

mcast
—

—_—

Follow_Up ~— — »

meast  meast

”
Delay_Resp ~— — >

mcast

503195

—» Sent based on the configured interval

— — - Sent right after the previous message

A=-F¥RFE—F

FTRTOPTPA v =V F2=F v A N THDHED, YAX—DAERTHNEDHDH A vE—
VOB FET, LIER-ST, 1D AZ—KR— b sDOERIZHDI TAT N — RO
e EOHEPEEEZITET,
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PIPTLF£rR b, 2=%vx b, s&UREE—F [

Unicast mode

Master T Client

Announce

unicast

*

Follow_Up ~— — »

TE@ i

t//[)m/a}ﬂ/

T m—
e

Delay_Resp ~— — »

unicast'
—— Sent based on the configured interval

— — -» Sent right after the previous message

503196

BRE—F

Delay A VE—=VDHNZ=F ¥ A THY, vATFFYAFE—Rba=%y X FE— R

e 5 R A R LS5
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Mixed mode

Master Client

mcast
il

%}
mciﬂ_J
&}

Follow_Up ~— — -

e unicast
i

= m—
 —

Delay Resp ~—~ —

——» Sent based on the configured interval

503197

- — - Sent right after the previous message

PTIP FS U RAR—+TJB L)L

WDORIZ, PTP BNYR— T 5 EEL T U AR—F 7 h a5 BHRERLTWE
7,
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PP o4y s vgEsve—2 [

IPv4
Ether PTP
dMAC | sMAC type sIP diP UDP Header Payload
0x0800-IPv4 | 2240.0.107 - f Dst 319
Or 081000 first PeerDelay messaes  PTP Event messages (Syne, Delay_Req, Pdelay_Req, Pdelay_resp)
fithasVLAN  2240.1.129- Dst 320 -
. Oiher PTP Messages. Other PTP messages
IPv6
Ether PTP
dMAC | sMAC type sIP diP UDP Header Payload
0X0B00-IPv4 | FFO20:000:0068- Same as IPv4
Or 0x81000 first Peer Delay messaes .
fithasVLAN  FROX00:0:0:0:0181 -
~  OtherPTP messages
Ethernet
Ether PTP
dMAC | sMAC type | Header Payload
/
0180.C200.000E - 0%B8F7 - PTPoe
Peer Delay messaes .
0118.1900.0000 -

503198

Other PTP messages

\)

((¥)  Cisco Application Centric Infrastructure (ACI) AA v F (X, PTP h 7 vV AR— K7 hal L
TIPv4 LA —H Ry bOHEFFR—FLET,

PIPL ) VIELVEEAYE—D

ﬁ@fi\ IPv4 UDP L@ PTP @Ay&v“— N ND Signaling %J:U“Management A /’IZ“—‘:/
INT A= TR/ L TWET,
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PTP Signaling message

PTP
dMAC | sMAC | sIP | dIP | UDP Header Target | TLVs
PTP Multicast All Clocks Speific Clock
(22401129) Dsmm ID Specifc Port ID &fc.
4 /
PTP Management message GET, SET. etc.
PTP Boundary , Mgmt.
dMAC | sMAC | sIP | dIP | UDP Header Target Hop Action TLV
Mumber of BC nodes DCetails of what
this message can information to 8
traverse through gt set ete

Management A v —U%, BIED I 0 v 7R AL —NEDF Ty MR ED PTP /37 A —
BB ETIINET D70 ESNET, 20Xy E—VICLY, H—OPTPEH/ — K
X, TURNEIT R RE=Z Y T VAT BT DT L7 PTP BEEDO T A —2 %
BHBIOE=FTEET,

Signaling A v E—IIX, BIMOBIEEZITOTEDDOIEIERIATOXA T, EE, BLY
B (TLV) L ET, o vy —JiIfPiMan TER SN LMD TLV 3d 0 £7, 72
& 1%, IEEE 1588-2008 ™ 16.2 Hi CTEF X4 TV 5 pata_trace TLV (X, PTP bR v Y OKEE
Rovavr ) —RONRRAZ BT B7-DIT, Announce A v E—UITBIMENE T,

)

G£)  Cisco Application Centric Infrastructure (ACI) AA v Fid, FH, 7, £TZOMOF
TardD TV 2 R—FLTHEEA,

PTPEEA Y —2

PTPManagement A v —Ul%, BHZ AT, £X, BLOME (TLV) % —EIZEEOPTP / —
Rz, F720355ED ) — NIk + 570l s E T,
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@ Master Port CIOCKJ
= (D)

'- .‘\ -
. P ; Passive Port
S w

% PTP Management Message

4 —7%" v M, targetPortldentity (clockID 3 & O¥portNumber) /N7 A —& TIHREILE 9, PTP
Management A v ¥ —3121%, GET. SET, COMMAND 2 ¥ D7 7 > 3 o % $8ET 5 actionField
NHO . BUEESNTZEH TLV O 2 —47 y M@ L E1,

PTP Management A v E—0%, PTPHER I/ oy 7L -T, ~RA¥—, 7747 b, Kl
& F721IPre Master R — MIDOBRIRESNE T, AvE—URNINOLOR— MNIEEIND
DX, AvbE—UVN~vAZ— 7747 b, RIKIE, £721LPre Master I"n— F DR — h T
FEINEHEOHRTT, AvE—UREEEIND &, A v E—NO BoundaryHops 73 1 370
o ARE S

SMTPEST2059-2 7 11 7 7 A JWE, 7T RvRZ =, F—F 4 F/EF G 5O R L
RAAA 27 —2 TLV & &£ HI127 7 2 > COMMAND % f ] L C PTP Management A & —
CEERTANENSLL L EERLET,

\}

(G¥)  Cisco Application Centric Infrastructure (ACI) AA » F(E Management A v — U &M L FHA
M, A ZHEE LT SMTPE ST2059-2 PTP 7'1 7 7 A L& AR — h LET,
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PTP JO774JL

Precision Time Protocol (PTP) (21X, PTP a7 7 A /L LI EN 28L& nH 0 £, PTP 7'
T7AME, PTPOIFESERLI—RAT —RAHEL SN S ESERNRTA—FEZERT D
OIERESNET, ZNHDNRT A—=XDO—E8Z1E, PTP A v — VRO E ) 72 & &
PTP F T U AR— 7w b aRNGERETdn, ZAbIZRESHEEAL, PTPTRT 7 1L
I, SEZEREROZ L OMBAEERIEIZ L > TERSNTWET, RIZBlZRLET,

« IEEE 1588-2008 : = OIEERK L. 741k Favran EMENDET 7 4/ O PTP 7
077y ANEERLET,

« AES67-2015 : Z OREYERKIL, 4 —FT 4 A B HOPTP 70 7 7y A N EEHELET, Z0D
TaTrANME, AF4T7 Trrran EHFEERE T,

« SMPTE ST2059-2 : Z OfEMEHMIL, ET A EFDOPTP V2 7 7y A L EEFHZ L E T,

«ITU-TG.8275.1 : Vv A X7 Y= M7 Labh 7nr7 A e LTHHDL
NCTWET, ZOFEEFIKIE, 7V 24107 R — bz @GRS ET,
TN HAIT PiR— NI, T_XTOEY T TPTPG.8275.1 a7 7 A )VET /3A AL
RETEL2EBLQBER Y NV —7 2R TTEDOICITUIC L > TERINTZHFETT, Cisco
Application Centric Infrastructure (ACI) TH A — h &I TV 2V G.8275.2 1%, /X AT PTP
YV AR—BNLARWT AL AREEND AREENRS D504 A4 I 7 AR — MHTT,

ERGBEFEN T, B & RN ORI O B MEETY, G.8275.11%, e 7 = —
R&EFEWT DDA SN ET, BREIE, Cisco ACLIC K » THR—FER TN
51D PTP G.8265.1 77 7 A )L &3/ N Xy NT—2 %4 LCPTP M350, [A
W& Vg (SDH) | RIHYE+% Y U —2 (SONET) 72 & OMHE 4 /H LT, A
[, 72034 —H 3y MEBORMA —H x>y b (SyncE) #/ L CRIMTE £,
SyncE Z{HH L CEW &R L, PTP ZHEH L CRRINMHZRAT 222 47U v
FE— R EMENET,

o7 a 77 A bt Uiz G.8275.1 OEREWVITIRDO LBV T,

+ G.8275.1 1%, D7 1 7 7 A )WVAZIZAFAE LRV BN N T A — 4 Local Priority 2 {# H L
T, B BMCA AL £,

« G.8275.1 1%, BEIRATREZR[R] UHERESE MAC 7 R LA (BRi5FIRESS K OMBREAR W) Zfi
HT 54 ~_T?DPTP A v & — T PTP over Ethernet Z{#H L F 7,

cG8275.1 1%, TLvasERrsay s (T-BC) 7 G.8273.2 TEXRSINI-IEME (X
REfHRRAE, max|TE|) 12169 Z &2 WFRFL TV ET,

e 77 XA A :100ns
« 77 AB:70ns

e 77 AC : 30ns

WDOFRIL, FPTP T 07 7 A VOEFEHERE TERINTNDENT A= D—FZ R LTWE
—é—o
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ciscoACl 5 £ U PTP [

-’07 7 4 JL | logAnnounce | logSync | logMinDelayReq | AnnounceReceipt| KA | E— K | k5>
Bl il Bl BALTIL | UEE AR—
(A=
Fa
[T74L Kk [0—4 (1) [-1~+1|0—5 (0) 2~1007F [0~ |~/F |Any/IPv4
o > = 255
7D774”[:pvm (0) =1~ 32 ] v ARG ¥ x A
(Default 1 =05 (3) (0) h =
Profile) ] ~ 2] ¥ ¥ A
K
AES67-2015 |0—4 (1) |-4—+1|-3—+5 (0) |[2~10D7F [0~ |~/ |UDPIPv4
74T ; : 5255
5%74 =1~ 16 (-3) = 1/8 ~ 32 Al Ty A
A=t _ (3) 0 |r/=2=
] [=1/16 | 5]
V) ~ 2] X ¥ A
F70x K
logSyncinterval
nH
logSyncinterval
+5F
SMTPE 3~ +1 7~ -1 |logSncinterval |2 ~ 10 D7 F |0 ~ < /L7 | UDP/Pv4
ST2059-2:2015 | (.2) (-3) | ?5 v v AT 127 *y R
I clnterval 127 -
s ~a |12 ® 2| b=
1 ~05 T
] )
ITU-T -3 -4 -4 2~4 2U~43 |~ LF | A —H
G.8275.1 (24) |*¥A [ b
kDI

Cisco ACl £ &£ U PTP

Cisco Application Centric Infrastructure (ACI) 7 7 7Y 2 Ci&, Cisco Application Policy

Infrastructure Controller (APIC) TPTPHEREN 7/ 0 — N)LIZENZ 2> TWAEA, Y7 hU=
TiE, PAR=FSNTWLTRXRTDOANRNA, VB =T 2, v FOREDA o F—T = A A
TPTP Z HBEIWICAEMZL T, 777V v ZRNIZPTP Y AZ—/7 T AT bR\ P&
LEd, CiscoAPIC U U —24205) LUk, V—T7 AL vFD7ar k3%l 7R— N TPTP %
AZLT, PTP AR ET7 7 7V v 7 OAMNBIHLRTE £ 3, MBI T Ry RF— 7
0y I NRWGEE, ALY AL v FD 1 ORI T RvAF—L L TERIRENET, v A
B— AR v ALy FIUE, DAL BRI =7 A v F L0 b LRWEIO PTP 5
NS 52 HILE T,
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Cisco APIC ') ') —X 3.0(1) TDEA

Cisco Application Policy Infrastructure Controller (APIC) U U —& 3.0(1) 2>%, Cisco Application
Centric Infrastructure (ACI) 77 7'V v AA v FWNTOHREEM % R 2572012, PTP 2NED
SHNTHAZIVE LT, PTPIE. Cisco APIC U U — % 3.0(1) THEA I/ BIEHERRE & 17
T HUERHV E LTz, ZOHRMODIZ, PTPZ 71— VAN E T 23—
DOATarPEASNE LT, PTPRZ a— LA > TWHEA, TXTHY —7
ALy FLANRAL U AL FPRPIPHER I vy 7 L LTHESILET, PTPIL, IDO0 O ftag
V) — (ftag0 Y V—) ICEoTHERENLGTXTDOT 77 v 7 RN— N THEBWIZHEDNZ R
DET, 2L ERY ROTRTOY =T A, v FBLORASS, » AL v FHONL—TT
U — < /LFF ¥ A NERATIZ Cisco ACTinfra ISIS (2 FE DWW CHENICHEE S 2Ny U —
FRBEYD1>TT, RNy iRy hU—2 (IPN) IZHE 7 T > R~ A X =R WA, flag
0V —=DN—K AL AL v TFIE, 7T RvAZ—T7% X 512 PTP priorityl 254 TH
BRI SN E T, DA S BEINY —7 A4 v F L, PTP priorityl 255 THER S v E
R

Single Pod

503208

CiscoACI <V F Ry Kty T 7T, PTP &7 10— NLIZENZT D &, tn-infra Multi-Pod
L30ut ® IPN #Ht IR S a7 A v X —T = A AT, PTPIZEEBNIICENIT /D 7,
Cisco APIC U U — 2 42(5) £C. F/I1L5.1(1) T, I Eof 2 —7 2 AT
PTP Z#H 2T 2M—DFHETT, ZHICLY, CiscoACI 77 7V v 7 % IPN %4 L THNE
T R AF—IZuy 7 TEET, BOBENSKLERLEAIX, GPS/IGNSS/e DT T4 <Y
FEHERGG Y — A B R TN T T v R~ A X —% AT 2 L2 BEH LE T, Cisco ACI ~
NFRy Ry NT v T THE T T K ~AZ—72 LTPTP A% L=%4E . IPN T PTP
NHNZ 72> TWTC, IPN O PTPBMCA /XT A —% (PTP 7T A A VT 472 L) DRSS
AA Y FDONRNTA=Z LD BENTHWRNETDHE, AL AL v TFDIERTXTORY
RDOTZ2 R AZ—ICRDAREMERHY T, AN U AL v TFET T RvAXZ—L L
THEALTWAEHEAE, HILWARY F2BMT5E, BHLTW RS THH LAY R nH L
WT TR AX—RRIRSN, 777V v 7 2KO PTP AT T v — U BRET
LHAREMEDR BV £, N7 T 0 B v A Z—ICBRRL, V7V R vARAZ—nbDK v 7K
DOIRNMENTZPTP b AR B P EERT L0, 777V v IJNOTRTDOANRAL VAL vTF &
IPN ([ZHft T D Z LA HERE L 9, =2—HF—F, K->y RN TPTP hARn PEIRET S ftagd
V) — O EZ FIE T E Wz T,
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ciscoACl & U PP [l

Multi-Pod

((: J))
Active GM

G: 1)}
GM candidates

)=

@ Master Port @ Client Port ':~ P':' Passive Port

Cisco APIC Y UV —23.0(1) Tl&, V—TAA v TFDOXDU L Y7 (7 h /3R F—1])
RE. MDA E—T A ATPIP 2 AT~y RCHENNITAHZ LITTEXERA,

Cisco APIC ') ') —X 42(5) £ & U 5.1(1) TOEA

Cisco APIC U U — 2425 B L NS51() e, V—T7 AL v F D7 v k /%)L R— k TPTP
EAMCLT, PTP ) — K, 7747 b, £33 77 R~AX—%EpcaEd, 777
Uo7 K= DOPTPEEL, 777V 07 R—=FDPTPRT A =X AL TEHLHITk-
el xRN T, URIOY V—RLFEUTTT, ZOEFEIZLY, CiscoACl 777V v 7 &ffi
FIL T, CiscoACI A4 v F D& 5 PTP =M L7 FfiR# %, PTPHEER /7 avr /—REL
T T £9, FHLENE., Cisco ACIIZPTP v /L FF ¥ A b=y Ak A v
t—V%, HDHV—T AL T PBRIDOY —T AL v FIZ b gl LTPTPIERRA A v F
L L CHBMICIBIET 2 L HERH Y FHATLE,
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(g
Active GM

((t )}
GM candidates

candidates candidates

@ Master Port © Client Port ::P :' Passive Port

503208

N

GE)  50x) U U—RIL, 4205 BLV51(1) VU —RATEHAIN PTPEREZ YV AR— ML THEHE
Ao

CiscoACl YV I bz 7B LUN—FOzT7EH
PTP MIFICHR— R SNBY TR T

W DOKEHEIX, Cisco Application Policy Infrastructure Controller (APIC) U U —Z3.0(1) /5 R —
FERTVET,

 SEENIEMRED 7 7 7V w7 NDFHD PTP
WOEEEIX, Cisco APIC U U — 2 425) H VR — FETHET,
o J—T AL v FIZ KB T NA R LD PTP

o ) —T7 2 A wF ORI/ SH I R— D PTP
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N |
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preiticgti— kahsn—koz7 [

« MK FTREZR PTP A v — VMR

o HERR ATEZR PTP K A A 3K 5

o WERLATRE 72 PTP B SEIEAL

*PTP vV FF ¥ A b AR— |k

e J)—TI AL v FDTaL h RNEAL R —FDPTP 2=F ¥ A h v AZ— K— |
« IPv4/UDP E® PTP

*PTP 77 7 A/ (F 74/ b, AES67, ¥ LT SMTPE ST2059-2)

W OFEREIL. Cisco APIC U U —Z 52(5) 7> H Y AR— h STV,
¢ PTP ¥ /LT F ¥ X b v A ¥ —EBfKR— |k
*PTP A —/"— A —H% % v |

e TN HAIVT Y R— I EHZTEPTP T L s 727574 (ITU-T G.8275.1)

PTPEIFIZHR— b ENB/N—FD 7T

NOK-X9732C-EX X° N9K-C93180YC-FX 72 &', HN ID 1T -EX AR NTWNWB ) —T 2 A
F. AL AL T, BIXOTGA U= KB HR— I TWET,

PTP 7L a2k Va7 74/ (G.8275.1) IX. Cisco NOK-C93180YC-FX3 AA v F TOIYR—
FENET, TOAAL v FIiE, SyncE & EHIEATEE, 7T AB (G.8273.2) DIEME%
PAR—rLET,

ACI6.1(3) U U —ALIKE, N9K-C9332D-H2R 35 L TNN9K-C93400LD-H1 |% PTP Telecom 7' 12 7 7
AV (G8275.1) ZHR—FLET, THOED2ODAA »FIL, SyncE & & HITHEMHT5 &,
77 ACODIEfMEEEZFFR—FLET,

oD =7 2 vy FiFIHR—-— SN THERE A,

* N9K-C9332PQ

* N9K-C9372PX

* N9K-C9372PX-E

* NOK-C9372TX

* N9K-C9372TX-E

* N9K-C9396PX

* N9K-C9396TX

* N9K-C93120TX

* N9K-C93128TX

NIK-C9408 v ¥ —> TINHEDIU —T AL vF T4 o H— RiZVh AR —FEINTHEHEA,

srEsmsoral )



sHEsETo L |
B s

* N9K-X9400-8D

« N9K-X9400-16W (ACL16.13) V UV —RLED T 77V v 7 U7 TOHYR—)
« N9K-X9400-22L

TDANRAL Y Ry T A AL v FIFPAR—FEINTWERTA,
« N9K-C9336PQ

NIK-C9504, N9K-C9508, I LTINIK-C9516 > ¥ —Y TCZDANAL LV AL v F T4 T— K
FYR—hrShTWEEA,

* N9K-X9736PQ

NIK-C9408 ¥ —L TINDHDANAL » 2L v F TA I — RIYR—FShTWEEA,
* N9K-X9400-8D

« N9K-X9400-16W (ACL6.13) V UV —RLED T 77U v 7 U7 TOHYR—)

PTP 4
HR— FHR PP / — R

SRS PTP / — Rid, WD L% H L T Cisco Application Centric Infrastructure (ACI) 7 7 7
Uo7 ICHEHTEET,

e Ry Ry hU—72
«EPG (V—T72A vF )
«L30ut (V—72A%A vFF)
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|EPG 1-1| |EPG12|

I

TN T

candldates candidates
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PTP (X, AZ > K7 BV NX-0S AA v F LR L L DI VRFIZIKFLERA, 33TO PTP
Aot —I%, £ CiscoAClLAA v F J—FKDA L HF—T 2 A A L~YLTPTPER I/ 2V
ELTHT, B, BIUOEKRSNET, VRF, 7V v KAA 2 EPG, 721X VLANIZE
el XA N ~w2AF—7uay 7 7)Y XL (BMCA) 1%, 4% Cisco ACI A A v F D4
TOA B —T oA Ao THEINET, 777V v 7 2IRIZKLTPTP RAA T
D72 T,

E2E BIE A 5 = A A (delay reg-resp) %Az 7= PTP / — RiL, PTPEER /7 v v/ L L THEITE
ATV D Cisco ACI AA v FITHHGE CE £7,

A

GE) Cisco ACI A1 v F L, VT EE (P2P) AW =X2bZPVKR—FLTWETAL, LEN-T,
P2P T U AT L h 7y s J— KiZCisco ACI A1 v FICEH TE £ A,

BHREBMTO RO
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HR— AR PTP A V52— T 14 REH

Connection Type AVR—T AR |Y—DR |HR—KrEEY |HKR—~EY
247 AYF AL |R—+ GETL |R—F
7 ()— |aLT7aTJr4| (G.8275.1)
7. VE—|I)
F1)—7.
tier-2 ') —
)
Ty 7wy )y VI —T PR — bR PR — b x5t
(V=T AA vF LA A A (FEPC)
A AL v TR
Ty TV Vs YT R —T = PR — b PR — kkGk
(tier-1 & tier-2 Y —7 A | A % (FEPC)
/f “/ﬁ;ﬁfﬁ)
A XA > (IPN [A] %) BT —T PAR— hxtg | A — Fxigst
A4 A (FEPC)
VE—hU—Z7APNF | TS HF—T < PAR— bGP — MRS
) A A (FEPC)
JE—F U—7 (7 |W#L PAR— hxtg | AR — b5
Voo, Ny —n_y
7 ) 7)
Ve—h)—7 (22— | T A, H¥—T7= |UE—F PR — b %f&R PR — b xS
P— Bout, L—T v K |4 A (JEPC) J—=
+7)
BEDOEPG (MF v 7, |, A—FFx |TC PR — bk PR — bR
7 7 A, 802.1P) FJv, vPC
L30ut (Jb—F v K. W, R—brFx¥ |TC PAR— bRt | YR — bR
N—T v KH%7) FIV
L30ut (SVI- ~Z> 7 B, A—+F v |TC PR — hRtGA; | R — b x5t
77t A, 802.1P) IV, vPC
L20ut (hZ7 > 7) WEL, N—bFFx |TXCT PR — bR | R — S R5k
FJL, vPC
tn-mgmt ® EPG/L30ut |#B, R—FF+ |TT PAR— FRIGI | VAR — Fxf gt
L. vPC
P—EREPG (FT7 v |BH, A—FF+v |[TC PR — s | AR — b xtgsth
7)1 L, vPC
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Connection Type AVB—TIAR |Y—TR |HR—FFEY |HHR—rFEY
247 A YFBAL|R—F GETFL |[K—F

7 ()= aL o774 | (G.82715.1)

7. UE—|JI)

UJ—7.

tier-2 ') —

)
fEEDHZATDFEX A |+ T ERNS PR — bR | R — b gt
VR —=T AR
TL—2 77 hR— K | FRC TC AN N < PR — b x5t
T NA TR NERRA | - PR — hxtgAh | AR — hxtgsth
VR —=T AR

DR EPGIE. LAY AN LAY T O —E R 257 FIIER S NES EPG

B

I DY AP PP AN 2

55 KT A2 —0OREMR
WKONWTNPOFEEFHHALT, 77 R~vAX—EizERTE £,
U Ry R
H—ORy REHTIX, V70 RvA2—BEiz 777 ) v 7NOEZICTHREMATEET

(L30ut, EPG., F7IIZ0DMif) , RAM~wRAX—Javy 7 73 XA (BMCA) 1., £
NHETRXRTCORPNST I T 4 TR T T R AX—% 1 DFRLF T,
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PTP Topology (domain)
PTP enabled ports
--=-------- PTP disabled ports

‘ BD 1 ‘ | L30ut ‘
SRR
Acllve
candidates

508210

BHORY FIZEE=NEBMCAZEZ-<ILFHRY K

TT U R AR —EE, 777V v VNOEZICTHRITEE T (Ry Fiflxy hU—
7. L30ut, EPG, £33N 5H4_TC) ., BMCA X, Ny REKRTT /T4 777 K~
AR =" I NBIRLET, Ny RNOPTP Y FA TV "R T VT 4 770770 R AX—IZx%f
LCREDOR Yy 72228512, V9 R~vA¥X—%KRy Fiixy hU—72 (IPN) IZEET
HTEPHERINTHWET, S, TIT 4777 TV ReAX—PERATE R /2o T
b, VAL —/TTAT RV — RO URKIBICERINDZ EEHY EHA,
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s5vr229—nEH ||

((cg) (g
Active GM A—‘ ‘FA GM candidate

VRF A VRF A | | VRFB |
I B 1 | ILSO'HI \ BD 1 \ | BD2 |
|EPG1 1 |EPG1 2| | EPG 2 |

“TH L iII i
GM GM

candldate candidate candldate candidate

PTP Topology (domain)
— PTP enabled ports
----------- PTP disabled ports

&Ry FIZBMCAZ A=< I/ILFHRy K

IPN KA A %4 L CPTP D IEMEENKIBIIR T 57208 Ry NIZT7 774 77T K
T A —INEIRIGE PTP A v —dA vy R TIPN 2@ L CidZe 0 S8 A, Z DR

ZEMSEDITIFU FONT LD FEEFATLET,

e T a1 IPN E AN, AL o TFBTH TS v X —T oA ABERHEINTNWEZ &

ZER L, IPN T PTP ZESNZ L £,

e AT a2:PTP /T R AX—NE Ry RO IPN ICEHE SN THTH, PTP e
SEETAVERH HEAE. By RO IPN A v % —7 = A AT PTP #hz L%

j‘o
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IPN connection cn spine
Ensure no PTP messages from here No PTP automatically enables PTP and PTP
are flooded to the other pod Messages messages are sent towards |PN.

VRF A VRF A | | VRFB |
I BD | | ILBOIHI | BD 1 | [ Bp2 |
|EPG12| |EPG1-ﬂ |EPG12| | EPG2 |

|
T
.. .Aciwe Actwe G

candldate candidate

PTP Topology (domain)
—  PTP enabled ports
——————————— PTP disabled ports

VE—FDY—TRAYF
BE., VE—F U= AL v F H A NI, AA 2 T—=FBoZ—HAICITL 1272, BT
LEED EMEZRAEMB AR L CREFTIC PTP A v b — 25k 15 2 L3R T, L=
NoT, PTPAvE—UREYA b (G 2@BLAVESICLT, &% 4~ FFD AT
PTP AR UMM SND L HICTHZ LRt ESNE T, —HomEpitEL, BVIZE#EL T
WAEAENHV ET, ZOLHIRGE. TNHDOIPN B O PTP #A%0Z LT, 5 DB
T1OOPTP hARv V2T £9, Multipod With BMCA in Each Pod Gt ST\ 5 D
ERICAT v aru2HHLT, PTP A v =V OEBKEEZES I ENTEET,
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s5vr229—nEH ||

Ensure no PTP messages from here MNo PTP No PTP
are flooded to the other pod Messages Messages
. /

Active

Active

| VRF A | VRF A
BD 1 | \ BD1 | |L30ut2|

- i - |EPG11| \EPG12| [EPG 1-1|
[

VRF A ]
(({ ) ((( ) (g (g
\EPG1 1] |EPG12| GM GM

Main
Site

candldale candidate candidates
(@P) ((. | )  Remote Leaf Pair 1 Remote Leaf Pair 2
. . A r PTP Topology (domain)
— PTP enabled ports
Cﬂ“d'da‘e —————————— PTP disabled ports

Cisco ACl T JLFH A k

W, SV A MIEWCE#EL TE6 T, B S EEOEMARREMEZFEHR L T&E A M
PTP A v —VHaikd 5 Z CIIREETY, Liz-> T, PTPA v —UNEV A FaiEiE L
RNEIICLT, FYA PNTPTP hARB VWML SND L HICT 52 RSN ET,
Multipod With BMCA in Each Pod Tt SN CW A D LR CA T v a v A& LT, PTP X v
=V OEFELS ZENTEET, £, CiscoACI v /L FH A M X PTP 25T 572D
A DL H D FH A,

srEEmsoral ]
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B /5. 1vxs—0Em

()
Active GM

|EPG11| |EPG12|
| BD 1 | [ sout| | BD 1 | | BD2 | | [

=
|EPG1 1] |EPG1-2| |EPG1 1] |EPG12| |EPG2| ii i '}} i{ﬂ '})
[:[KJ) [:E{ b)| [:E{ i) (te r]j Cﬂndldate Ca.ﬂdldﬂte
T I A, rmeeyn

PTP enabled port
candldale candldale candldale candidate cmmeeee PTP Elabﬁedf:;r;

Telecom 707 7 1 JL (G.8275.1)

Cisco Application Centric Infrastructure (ACI) @ PTP Telecom 7' 2 7 7 A /L (G.8275.1) TlX
SyncE3 7 7 A B (G.8273.2) DOREEZERT HMENH Y £7, £/, PTPTelecom 7’12 7 7
AV (G.8275.1) & SyncE Difi /7743 Cisco N9K-C93180YC-FX3 UV —7 / — RTO IV HR— h &
NTWET, ZORRK, A A2 /= FEHEH LT, Telecom 7’17 7 1)L (G.8275.1) DK
M. (e, BLOEEBEORMZEAAT 52 LIXTEETA,

ACI6.1(3) U U —ALIKE, N9K-C9332D-H2R 5 & U8 N9K-C93400LD-H1 (X PTP T L = & 71
77 AN (G.8275.1) YV AR—FLET, ZNHD2DODAA »FE, SyncE & & HITHEHAT
L, VI ACHOEMELZYFR—FLET,

ok, TLranV—7 7—FK (G8275.1 HlickEksnizV—7 /—K) o777V v
Vo 27iE, PIPAVF ¥ A b v AZ—HHAT—FNCTHETENET, Zhicky, TLran

U—=7 ) —KBRARA v ) —FR&EHLZuyrikay 7 LWL LET, Ziu, Cisco
ACIOPTPT L a7 77 A)L (G8275.1) OV T R~ AX—RETIL, &7 all—
T )—=FN )= ROENENDE T Vol R—= oI A IV T EZETINENSD Z
EEERLET,
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— PTP Telecom
— PTP Non-Telecom

IFES |

Fabric links run non-telecom
profile defined in System Settings.

Fabric links on telecom leaf nodes
are master-only ports to prevent
spines from getting in the way
between T-GM and telecom leaf
nodes (T-BC).

N\ FA|

PTP PTP
Node || Node

Each telecom leaf node needs to have connections to T-GM from its down link port.
It could be through another T-BC.

PTP #HIfRFE 18

— A YR — k& FEEFRICOWTIL, PTPANTICYR—FENE Y 7 b =T (34 ~2—
V) . PTPAENFICHAR—FrENBN—Fo =7 (352—) BIOPTP ## (36 2—)

EERLTLIZE 0N,
WOHIRRE2S PTP ICEH SN ET,

» Cisco Application Centric Infrastructure (ACI) UV —7 B I OVA/ A > 2 A > F %, PTPHR

Jay 7 L LUTHIETEET, AA vFITPTP bF
TEEHA,

¢ BE2EBIE A = X A (BBIEER/IEEA =X L) D
A= ZARFAR—= IR TWETA,

e F 7 4 )L AT 4 T/SMPTE PTP 712 7 7 A LD

VAT Lk smay sl UTCHRE

HPYAR— S TWET, P2PIRIE

PTP over IPv4/UDP &, T L 2 A

(G.8275.1) PTP 7’1 7 7 A JLJH® PTP over Ethernet 28 %R — s TV E1, IPv6 241

L7 PTP IV AR — X TWERA,

srEEmsoral ]
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* PTPV2 DB NP R — h N TWET,

=T A, v F DT b IXKILIR— FDOWT NN TPTP NANZ 72> TV B5E.
PTPvl /34w MIBI&EHiX CPUICY A A LY FEaNETH, 7 v ME CPU THEEE
EhEd,

« PTP /& #E TLV 1% Cisco ACI A A v FIZ L » Tk S ¥ A2, IEEE1588-2008 TEFH &
NTWBEITSMTPEPTP 72 7 7 A V&V R— B0 8 & &imtEnEd,

*Cisco ACl A v F DY AT L 71y 27 & LTPTP 2252 LI TEEH A,
* PTP {Z. Cisco Application Policy Infrastructure Controller (APIC) THAR— kI EH A,
*NTP X, 777V v 7HOFTXTDAL v FITHETT,

*PTPA 71— NI AR — FEINTWERA, ZO¥RERIZ, IKEEEZMN ESEH2DIC, €
VaT AN, AL v F DK T A H— NCPUIZPTP Xy MU A A7 n— N4 5
Z&TY,

e N— Ry =T OHIRIZEY, T T7 4y 7 ARDPHDLGE. 1IG/I00MEED A 7 —7 =
AAFI0G A »H—T =24 AL B IEMEMELS 720 9, 52Q) L&D Y U — 2Tl
Z OfFIFRIE 1G 3#E D Cisco N9K-C93108TC-FX3P A A » FIZiTA S EH A,

PTP A7ty MEENRE WD, PTPIZ100M £ > ¥ —7 = A4 A TIT5ZRITIT R — F &
NTWERE A,

« PTP Telecom 7' 12 7 7 A /L (G.8275.1) 1%, 1G/10G HEDKR— FTIZV R —FENTWE
A,

* SynciSJ:U{DelayiRequest )‘ /‘IZ‘—“/&i\ H%j(-4 Fﬁﬁlgl’% (1/16*9) %'ﬂﬁﬁ“— ]\T%iﬁ‘o -5
5 -7 OREREIZ AR — FENTHERA,

e U—T A v TF DTk NFR— FORE, PTPIEA ¥ —7 = A A KL VLAN
TLICAEMCTEETN, PTP N7 0 — ULICEME SN2, PTP I ToEA
T 7 Vw7 Vo (V—TRAAL vF AR A vF, tier-1 B WNtier2 J—7 A&
AvFHOA L H—T A A, BIOIPN/ISNHT DA X2 —T A R) THEIMNIZHZ
fbanEd, @777V v 7 Vo7, fag0V V) —Il@T 541 % —7 A ATY,

* Cisco ACI A > #—7 = A A LD IPN/ISN ~® PTP I%, *A 7 17 VLAN 1 CH%)T,
VLAN # 772 L CiEESNE T, ISNIPN J — RKDA X —7 = A AF, VLAN ¥ 775 L
T, E£7ZI1X VLANID 4 21 L T Cisco ACI A/%A > AA v FIZ PTP 237 v & IEET
TEJ, ZAaUE, PTPIZRIfRZ: <. IPN/ISN £t CTHEIIICAHZI T,

c—T2A v FD T NNV A L E—T 2 ATPTPE T 4121, PTP %2 7 10—
PNIVZENZT DR H Y 3, 2F0, 777 Vv 7 V7 TPTP ZHHIZ LN
L. V=T v FOT7aL b XKL IR—FTPTP AT HZ L IITEER A,

® tn-mgmt }54:0\ tn-infra %fﬁﬂq L7z PTP *%EJUi‘H_ZkD‘— ]\ éhf‘/‘i“ﬂ‘}uo
PTPIZ. A2 Z—T A AT L2120 VLAN TOLEMITEXET,
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cL30utSVIDA v Z—T7 =24 AB LN VLAN TPTP AN HZ LI TX FH A, EPG
PHEALTC, MUA v H—T7 A4 A LEORIOVLAN CPTPZ AN TS LN TEE T,

e A=F KX AR TRAF— AR =R ELTHRTELDIE, V—T7ALyTFOT7a K RFRL
AN B—=T 2 A AP T, AV F—T2Af A2 =FY AN V54T FR—FEL
THERT D2 EIETEERHA, 2=F ¥ A M K= MIAS > AL v FTEYFR—F &
NTWERA,

c2=F X A RIAvE—Ta EFY AR FERTOERA,

¢ PC F771% vPC 2MiE & D A 23— R— T PTP 4195 NX-0S 72 & DF 81 ATk
SNTWAEEE, 2=F ¥ 2 F F— FIXPC £721% vPC TIIMBE L £ A,

¢PTP & MACSec #[BI LA v ¥ —T7 = A AT A Z LT TXEHA,

cPTP 7 B — VLIZHEMNIIR > TWDIGE, 777 )y 7 2B T 5 877 4 v 7 OIRIE
ZHIET DHZDIT, Cisco ACLIZH D ACL AA v F J—FMBHIO ACL AA v F J—F
WCBEIT S FT 7 4 v 7IZCisco XA LAK T ZTHTF (TTag) ZBMLET, Tz
XV, ZOXIR T T4 72834 R BIMENET, BF. Ty FBACIT7 77
U w7 OIBIZEE ESND & &I TTag BNHIBRESN D 720, 2—F X ZOEAICELTT
JvarEFRITTHANEETSHY FHA, 727250, CiscoACIv/LF Ry KOy hT v
DHERR SN TV AYE, Ay RilZ@iRd 52 —%— 77 ¢ v 7L, VXLAN ONH

ANy A= TTag ZRFFLET, ZDOX I RYGAE. IPNHOTXTOIEACIT A R L L
12, Inter-Pod Network (IPN) (ZiET D ACIANNA 0 AA v F A 2 H—T = A A TMTU
T A X% 8 /3 ML EF, TTag (X VXLAN A 12— RNIZEDIAEN TN D720,

IPN 7351 AL TTag WA — b 208G, BT o 46ELH Y £HA,

-PTP NI a— VU EINC > TWAEE . A1 2 /— R%&iBi#E L T ERSPAN #5464
\ZEIEES S ERSPAN b T 7 ¢ w7121, A —Y %A 7 0x8988 D Cisco ¥ A LAK T #
X7 (TTag) RdHVET, wO2—H T 7 4 v 7 ~OEBIHY XA,

cPTP Z# YR — b L72WNWY =T AL v FBNHFEHET DAL, IPN E721XPTP 2V KR — 95
VT2 v F&EHLT, MBI T R RAX—%FTRTOANA VAL FITHHET
LMENRHY ET, FTVRTAT—=RNARNL AL v FO1OE 13V 71y Mk
ENTVEEE, AL U NHDPTP A v —I0F, ftagdy V —D AT — & ZZG LT,
DAL v FIZBEHET HENT, FAR— SN TWRNWI =T 2L v FIZLoTTrY I S
NAHGERBHY 9, V—TBIORARS 2 2L v FHNOPTP 1L, KKy RNOT T
DNV —=TBIORRS, AL v FBDON—TF 7 U — < LFF ¥ A MEHFEDTZDIT Cisco

ACL A > 7 Z ISIS IZEESW T HEIHICHEEE S 41D ftagd > U —IZHESWTHMCR Y £

7

sPTPT Lol 7ua 77 A ADNEHEEINTHEIHEE,. T-BCAT-GM & u v 735121k, 7
Lalk V7o o R~v~AX—ruavy 7 (T-GM) ¢TLvarEzERrayr (T-BC) OX A A
AB TR 2BLUNTHLIVLERH Y £7,

VMM RKAA UHEZEFEHALCY)—7 J— R A X —7 x4 AZJEFHEIN TS VLAN
TPTP AT HZ LI TEEREA,

*ACIU U—2R613) LK, PTPIZZ7 77 U w27 U7 (ACILU—7 ) —RERARNSAL LV ) —
RO Y > 7)) TOHOIH*NIK-C9408 D NIK-X9400-16W CTHHR—hSnFEzd, 777V v
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EHEEETO oL |
B rroz:

Uo7 OPTPIX, 777 Vv 7 BIED 7 a— LV ETHH Z EICERLTLESN, A
T HE, PR —FEINTORNEY 2= VETFAS v TFERE, 777U v 7D
TRTCOT7 77 Yy 7 Vo7 THIMZRY £9, 72721, NIK-C9408 i%, ¥ — ki
TWRWEATEH, TRXTOEY2—/LTPTP AN LET, 72 & 21, N9K-C9408
IZ PTP TEE STV 20 N9K-X9400-8D % 72 1% N9K-X9400-22L N & £ TV DA
NOK-C9408 DI _XCHT7 77V v Vo7 TPTPRAMIARYES, 7272L. 2D XD
RYR—=PFENTWRNWEY 22— LE N L7 oy 7EIIIMEETE EHA, PR—FE
NTWRWNWEY2—EZN Lz ey ZEZFER LT 7ZEE0,

PTP D% %E
PTP #RHODERKTIO—

LFOAT » 7T, PTPH 7 vt A HEEZ R L E T,
FIE

RTYT1 PTP 27 0 — UZEMZL, TRCDOT 7TV w7 A B =T 2 A ADPTP T A= EFHELET,

RATwT2 PTPTLak 7Tua7y AL (G8275.1) DHAHDH, PTP / — K KNIV v —%{Ef L, AL vF KU —
IN—T N LTCAL v F Ta 77 A MIHEHLET,

AT9F3 [Z7TVvY (Fabric) |>[7YERKRY >— (AccessPoalicies) | >[7R1) >>— (Policies) | >[4 B—/\)L
(Global) | FTY—7 7y b NE) A H—T 24 ADPTP 22—V —T7 07 7 4 VEERLET,

ATy T8 PTP2—¥—7 a7 7 A VEMHEH LT, [EPG] > [E##IAR— b (StaticPorts) | TPTP AN L E 7,

ATY TS PIP2—V—7 77 A /L&2HEH LT, [L30ut]>[#®EBS ¥ —T /(4R TAT 74/l (Logical Interface
Profile) 1>[IL—T v KEIEHTA4 242 —T 24 X (Routed or Sub-Interface) ] CPTP ZH & L £,

PTPAR)>—%5O0—/N\JLIZHEREL. GUZEFERLE7277)vy 9 41 23—J 14 AMA
[+ PTP /R1) > —DHERL

Z OFNETIX, Cisco Application Policy Infrastructure Controller (APIC) GUI Zfi/H L C. @&t
FERFfH 7' 2 b =v (PTP) 2270 — VUS, BLUOT7 77V w7 A ¥ =T ZXHLTH
T LES, PTP A7 B —VUTHET 2> TV D HE, HETHO TEP 725 TEP ~DREH
X HBRICAZNCR Y £,

FIE

ATFYT1 A=ma— R—T, [VATL (System) > [V AT LRE (System Settings) | DIEICEIR L £7,
ATv T2 Felr—varv e RUT, [PTP &EBERIE (PTPand Latency Measurement) | Z 38R L £9,
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GUI ZA 1R A v F KY S—E@EALTPIP / — KK S—%Hf. 8&UKY—%21vF Foarsnicaftsd I

RATw T3 [Work ({E¥) 134T, HUOHERIZEDE TS v H—T 2 =X Ta T 4 ZRELET, Dl
b, [EFEEBM A taJL (PrecisonTimeProtocol) | % [B%) (Enabled) [ 1ZRRETHLERH Y F7,
74—V ROFEMCHOWTIEL, A2 T4 v ~NT R=TEBR LTSN, HE U7 RFRE S =R G
O PTP 7' 7 7 A VEHEHIK OFPHIN TH 286, ZOMERITIESR S E T,

PTP7u 7 7 A/, MR, BIOFX¥A LT N7 40— FiE, 777 Vv 7 Vo 7i@AsInEd, tho
T 4=V RIL, TRTOV =T AL vF L2 AL v FIZ@EAINET,

ATy 74 [ZEE (Submit) 1227V v 7 LET,

GUIZFERALERSM Yy FRYS—FFRALTPTIP/ — KRR —ZFHER. BLURY
—HFRAAYF TJAOTFAILIZERAT S
V—7 J—KNBPIPT Las a7 7 A (G8275.1) #FEf1+5I1TiX, PTIP/ — KRV > —
DHMETT, ZIUE, IBIDO/NRT A—F TREBMCA 2T 57T, £, RAA
Feo. SR, B OFRHHEN/MOPTP 7 u 7y A LBV ET, V—T 2L v F
Ta 7y ANERI) — TN —TEFEHLT, PTP / — R ARV —% U —T7 XA v F|TiEH
TXxEJ,

\ )

CE) X547 7u7rANLVORBETIHEH., /—F R —%2ERTA2HEIIH Y TH A,

FIE

ATVl A=a2—N"—T [Z7TYv%Y (FABRIC) |>[F7¥ R K1) — (AccessPolicies) | DIEIZEIN L F
ﬁ‘o

ATwvF2 [FEHF— 3 (Navigation) |V 4 KU T, [RA4 vF (Switches) |>[)—T XA vF (Leaf
Switches) | >[F7R 774 JL (Profiles) |22V v 7 LET,

AT9F3 [FRTFAI (Profiles) | 2427V v 27 LTC[U—2 TRIT 74 LD (CreateLeaf Profile) | % i3
WLET,

ATy 74 [U—27 FaT 74 ILDOER (CreateinterfaceProfile) | ¥4 70 /Ry 7 20 [&E] (Name) | 7 4 —
NRIC, a7 7 A VOL4ETE AN LET,

ATFwTE [JU—T LY %B— (Leaf Sdectors) |27 ar T, [+] 22V v 27 LET,

ATYT6  LRiEANL, AL v FERRL T, KU v— FA—TOERERIRL £,

AT 1 [TOERRAyFR)— G IL—TDER (Create Access Switch Policy Group) 1 %A 7 a7 ¢, KU
V= TN—TDRHIE AT LET,

ATy 78 [PTP/—FKHKR1JI— (PTPNodePolicy) | Ke vy 77X UART, [PTP/—K A7 74 I)LDERK

(Create PTP Node Profile) ] Z3##R L £,

ATv 79 [PTP/—FK 7O 774 )LDOERK (CreatePTP NodeProfile) | %A 7 1 7 C, fERICKLERMEZZRT L
iﬁ‘o

EREERB O LaL
I



mmEEETOraL |

. GUIZERALIY—JRAyF 782 bRV KR— FAPTP 2—HF—T 077 1 LOERL

ATy 710

ATy N

ATv 712

ATy 713
ATy 714
ATv 715

ATv 716

[/—F FAA4 > (NodeDomain) ] : ffiix24 ~43 DI THLIMLENH Y £7, AL PTP hdAnr Y
WZHOVERHLTVal V=7 J—FRi&, BLC AL UFSEEHTLIMLERD D £7°,

s [BEIEGL 1 (Priority 1) ] : I 128 12T D2 ME N H D £7,
« [MBEIBGL 2 (Priority2) ]: 51X 0~ 255 (0 & 255 #&Te) THLHMLENH £7°,

T 4=V ROFEHNZDONWTIL, T TA 0 ~NT R=TU 2B LT EEN,

[iEE (Submit) |22V 7 LET,
[PTP/—FK 702774 )LD (CreatePTP NodeProfile) | #A 70 /7R v 7 ANHA L £,

[7O9ER RS vFR)—JIL—TDER (CreateAccessSwitch Policy Group) | %4 7 1 7 C, Rk
WCHERMMDORY o —2RELET,

[EfE (Submit) 1227V v 7 LET,

[Z7O9ER XA vF KR — FIL—TDER (Create Access Switch Policy Group) |1 % 7 1 Z73B U %
R

[V—7 L% % — (Leaf Selectors) | £ 27 v a T, [E#H (Update) 1227 U v 27 LE7,

[IR~ (Next) 1227 Uv 7 LET,

[RT v T2 (STEP2) |>[BEESIT (Associations) | Hifai ¢, LEIIGLTA v F—T = AT T 7
A NV BT £,

[5ET (Finish) 1227 Vv 27 LET,

GUI FERLEY)—JRAyF 2B IR KR—FAPTPA—H—TJOT7 74 /LD

YERK

FIE

ATy T

ATy T2

Z OFNETIX, Cisco Application Policy Infrastructure Controller (APIC) GUI #fif{ L CVU —~
AL v FOTRY N NFVR—= DO PTP 2—HF =707 7 A VafE LET, PTP 2—H—
70T 7 A TEPG £72TL30ut ZEH LTI =T AL v F T b NF VA o F—T = A
ZZHEMEINET,

1R BHHIIZ

WET A R T DY =T AL v F D7y b 28R R— hTPTP 24 5121%, PTP
BT a— N VIZENCT ALERNH Y £3,

A=a—N—T, [Z77Uw% (FABRIC) |>[7¥ X KR I— (AccessPolicies) | DJEIZIER L F
j—o

Fer—vary g Ry, [RYI— (Pdicies) 1>[4¥ B—/\)L (Global) 1>[PTPA—¥—7077
4 JL (PTPUser Profile) ] Zi&IR L £,

B ErEsmIoral
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ATvT3

ATvT4

ATy TH

GUI £ (&M LT EPG #itui— T PTP 28517 5 ]

[PTPA—%—TJO774JL (PTPUse Profile) | 2427 U 27 L, [PTPA—H¥—=T07 74 JLOERK
(Create PTP User Profile) | #38R L £,

[PTPA—H¥—70 774 LOER (CreatePTPUser Profile) 1 %4 71 /¢, HERICHE /BT L E
j—O

74— )L ROFEHICHOWTIT, oI v ~ATRX=U 5B U TL FEW, 15T U MR E DRI 5 2
O PTP 7' 7 7 A WVEHERIKE O RPN CTH D56, TOHBMRITIEST S ET,

[EE (Submit) 1227 U v 27 LET,

GUI ZfE/A L T EPG ###97R— T PTP ZHHET 5

FIE

ATy I
ATy T2
ATvT3

ATvT4

ATvTH

Z OFJETIX, Cisco Application Policy Infrastructure Controller (APIC) GUI % f#if] L C EPG &
7R — P TPTP AN LET, PTP X, ~LVFFv A h XA F I/, wLFHFY AR~
ALY — FlFa=F ¥ AN vAZ— E— R THDITEET,

1R8O HHEIIZ

BN Y — 7 AL vy F DT |k SF L K= O PTP 2—H—F 17 7 A L% A{ERR L, PTP
7 a— S VICENCTAVNERH Y 7,

A=a— =T, [TF >} (Tenants) ]>[TXTDTF > b (ALL Tenants) ] DJEIZEIR L F4, >

EED A RUT, Ty NOLARIEZ TNV Y v 7 LET,

Fer—varv g KU, [TFHY b (Tenant) tenant_name] >[7 FU4Hr— 3> 7774 )L
(Application Profiles) > [app_profile name] >[7 71) #r—< 3 > EPG (Application EPGs) ]>

[app_epg_name] > [E#BI7R— & (Static Ports) ] > [static_port_name] DJIEIZEIN L £,

[fE¥ (Work) ]-31 >0 [PTPiKEE (PTP State) ] M7 /LT, [H%1 (Enable) | ZIR L £7, [PTPIKAE
(PTP State) | #FE/R"9 5121, FICAZ e — LT H0LERLIEENHY £,

PTP D 7  —)L FBERREINF T,

RERRIC LB 72 PTP 7 ¢ — L R L £,

«[PTPE—F (PTPMode) ] : LFIZHE LU T, [WILFFv R+ 44 F 2 vo (multicast dynamic) ],
[RILFHFv R b TRAE— (multicast master) ], £72iF [2=F ¥ X b TRXHZ— (unicast master) ]
ZIERLET,

«[PTPZEETTT KL A (PTPSourceAddress) | : DA v ¥ —7 = A ZAB L OVLAN 5D PTP /37 v
MI, FBESNTIP T RLRAZEFELE L TEFEINET, V—T AL v FDOTEP 7 RLRIE, T
ZHRT, F3MEE LT 10000] ZANLEESECHEHSNET, ZOMEIE, v L FFr A
T—RCTEATvar T, 2=F v A M=K, 7V v ¥ FAA 2 SVI 721X EPGSVI &1 H
LET, EFETLIPT FLAF, 2=F% v X b E— N TIIEREA PTP / — RIZL > CEIERRETH
LMENRH Y £,

srEsmsoral )
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B cuzEmLckon s s—7 1 2TPP EAEMET S

ATvT6

«[PTPA—4—FO7 74 )L (PTPUser Profile) 1: V—7AA v F D7 m L k73350 R— hAITHERL
L7ZPTP 2—H =7 m 7 7 A L a IR LT, A v —VRREZHEEL T,

EHITT 4=V ROFEMRICOWTIE, A T4 ~AT R=TUESBRLTLIEEN,

) — R L-ULOERRIZ. PTPTF L2 b a7 741 (G82751) NEBHEINTWVWA / — RO 777U v
LoUL O L D BB SN E T,

[EE (Submit) 1227 U v 27 LET,

GUI ZFERALTLO0ut A 32— A XTPIP ZHMELT S

FIE

ATy T
ATy T2
ATFvT3

ATvT4

ATy T5

ATvT6

ZOFNETIX, Cisco Application Policy Infrastructure Controller (APIC) GUI % f#f L T L3Out
AV B =T 2 AAATPTPEAHICLET, PTPIL, vAVFXX¥AMNFATFTIv I vLTFFy
AR VA= FlF2=F AN vAX— E— FCHAZICTEET,

1R8O BRI

BN —T7 AL v FO7ry kN SRV K= O PTP 2—H—7' 17 7 A L A&ER L, PTP
7O — S VIZHNI T DRERH Y 7,

A=a2— =T, [TF > b (Tenants) ]>[T_XTDTF > b (ALL Tenants) ] DNEIEIR L F4, >
EET 4 RUT, 7T NOARTEZ TNV ) v 7 LET,
Fer—varv e Runb, [THY b (Tenant) ][tenant_name]>[# v kT7—F >4 (Networking) 1>
[L30uts] > [I30ut_name] > [3#IE/ — K 7O 27 74 JL (Logical Node Profiles) ]>[node_profile_name] > [
BAUA—TAR TAT74)L (Logical Interface Profiles) ]> [interface profile_name] DNIEIZEE) L %
D
[fE¥E (Work) ]34 T, REIZL LT [Policy ((RYL—) 1>[I—Fv RH TS5 —T 14X (Routed
Sub-interfaces) ]. F7=iX[Policy (K1) —) |>[IL—TFTv FA4 2 —T 4 X (Routed Interfaces) | % i
WLET,
BEAFD L30ut TPTP Z AZNCT 25 E 13, ROV T AT v 7 2FTLET,
a) HDOA B —T oA REXTNI Y v 7 LT, ZOT a7 2R LET,
b) MEJSLTHIZAZm—/L LTPTP 7 2/ X7 1 Z /o), [PTPIREE (PTPState) 1% [B%h (Enable) |
WCRE LT, EPG AR — MIEA LD LRI CEEZ AT LET,
T 4=V ROFERIZONWTIX, A T4y ~T X=U 2SR TL SN,
c) [EE (Submit) 1227V v 7 LET,
H LV L30ut TPTP 2 A2NCT 2581%, ROV T AT v 72 FATLET,
a) ZOEEZHD[HEZY 7 LET,
b) [RTv T 1 (Stepl) 1>[7AToT4T4 (dentity) | T, #@UREAATILET,
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PTPRY —%& 50—/ LICHER L. RESTAPI ZERALI=77 I vy 41 V8 —T 24 XA PTPRY o — DR .

¢) [RTv T2 (Step2) 1>[PTP DR (ConfigurePTP) ] T. [PTPIREE (PTP State) | % [B%)
(Enable) 1 IZF%E L., EPG H#MAR— MIEH L7z LR CEE A LET,

T 4=V ROFEIZOWTIX, T4 ~NT XR=TU SR L TLEE,

d) [5ET (Finish) |27 U >y 7 L%,

PTPRY) —Z45O—/\)LIZ¥ER L. RESTAPIZ{ERA L2727y 43 —2Jx4
AT PTP R o—DHERL
ZOFJETIE, RESTAPIZEH LT, 777 Vv o f v X —T oA A K LTPIP &/ 11—
PSNIVIZEZINZ LET, PTP 237 o — N )LIZHENI e > TWAEE, #I{TH @ TEP 225 TEP ~
OIBIERE X B BENCE IR0 £7,

T7 TV L H—=T A AKLTPTP R Y > —% 7 a— U ZHERNT DI, kO]
® X 9 72 REST API POST Z#£{E L £7°,

POST: /api/mo/uni/fabric/ptpmode.xml

<latencyPtpMode
state="enabled" # PTP admin state
systemResolution="11" # Latency Resolution (can be skipped for
priol="255" PTP)
prio2="255" # Global Priorityl

globalDomain="0"
fabProfileTemplate="aes67"
fabAnnounceIntvl="1"
fabSyncIntvl="-3"
fabDelayIntvl="-2"
fabAnnounceTimeout="3"

Global Priority2

Global Domain

PTP Profile

Announce Interval (27x sec)

Sync Interval (2"x sec)

Delay Request Interval (2"x sec)
Announce Timeout

He o HE S W e

/>

RESTAPI ZERAL-RA v F R)—ZFHLTPIP / —F R —Z#EK. LU
RYS—ZRAyF TAT7AILIZERT S

J—7 J—KMPTPT L a7 ua7 7 A (G.8275.1) #FEITTHIZiL, PTP/ — K&KV v—
DMETT, T, BIMORT A —2 TRIEBEBMCA #3457 T3, £/, KAAL
FeB . S, BRI 2 OFFREENSMOPTP 7 u 7 s A N ERBVET, V=T AL v F
a7y ANER) = IN—TEHEH LT, PTP / — KRV v —% U —T AL v FITiHEH
TEET,

POST: /api/mo/uni.xml

<infraInfra>
<!-- Switch Profile -->
<infraNodeP name="L101_ SWP" dn="uni/infra/nprof-L101_SWp">
<infraRsAccPortP tDn="uni/infra/accportprof-L101 IFP"/>
<infralLeafS name="L101" type="range">
<infraNodeBlk name="L101" to ="101" from ="101"/>

<!-- Associate Switch Policy Group for node-101 -->
<infraRsAccNodePGrp tDn="uni/infra/funcprof/accnodepgrp-Telecom PG 1"/>
</infraleafS>
</infraNodeP>

| srEsmsoral )
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<infraFuncP>
<!-- Switch Policy Group with PTP Node and SyncE Policy -->
<infraAccNodePGrp name="Telecom PG 1"
dn="uni/infra/funcprof/accnodepgrp-Telecom PG 1">
<infraRsSynceInstPol tnSynceInstPolName="SyncE QL1"/>
<infraRsPtpInstPol tnPtpInstPolName="Telecom domain24"/>
</infraAccNodePGrp>
</infraFuncP>

<!-- PTP Node policy -->

<ptpInstPol
dn="uni/infra/ptpInstP-Telecom domain24"
name="Telecom domain24"
operatingMode="hybrid"
nodeProfile="telecom full path"
nodePriol="128"
nodePrio2="128"
nodeDomain="24"/>

<!-- SyncE Node policy -->
<syncelnstPol
dn="uni/infra/synceInstP-SyncE QL1"
name="SyncE_ QL1"
gloption="opl"
adminSt="disabled"/>
</infralInfra>

RESTAPI ZERA L) —JXRAvyF 2A M NRILHKR—APIP2A—H—T0 774
ILDERL

PTP 21— —7 117 7 A VT EPG £7/2I1Z L30Out ZHEA L CYV —T7 A v F 7 b /8% A
VH—T A AR ENE T, £, BTN RZEHT BN =T AL v TFOTE Y AR
)V AR— K TPTP 9 2121%, PTP 27 0 — S )VIZHEZNC T AN H D £,

PTP = —H—7 1 7 7 A L EVEKT 121, ROF D X 512 REST API POST # %5 L ¥,

POST: /api/mo/uni/infra/ptpprofile-Ptelecomprofile.xml

<ptpProfile

name="Ptelecomprofile" # PTP user profile name
profileTemplate="telecom full path" # PTP profile
announcelIntvl="-3" # Announce interval (27"x sec)
syncIntvl="-4" # Sync interval (2"x sec)
delayIntvl="-4" # Delay request interval (2"x sec)
announceTimeout="3" # Announce timeout
annotation="" # Annotation key

(Only for Telecom ports)
ptpoeDstMacType="forwardable" # Destination MAC for PTP messages
ptpoeDstMacRxNoMatch="replyWithCfgMac" # Packet handling
localPriority="128" # Port local priority

(Only for non-Telecom ports on a telecom
nodeProfileOverride="no" leaf)

/> # Node profile override

REST APl Z{& A L 1= EPG ###97:K— ~ TD PTP O F 1L

EPG FA— ~TPTP Z ANZT DRI, RANZY —T7 AL v FOT7m 2 K XF)L R — KD
PTP = — % —7 1 7 7 A V&/ERK L. PTP % 2/ 0 — ) UICENCT HLERH Y F5,
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RESTAPI £/ L T L30ut 1 >4 —7 A 2 TPTP £ 5517 5 ]

EPG #Ji— KT PTP ZH T 121, IROFI D X HIZ REST APIPOST %% L ¥ 7,

POST: /api/mo/uni/tn-TK/ap-AP1/epg-EPG1-1.xml

RLFFYRAFE-F

<fvRsPathAtt
tDn="topology/pod-1/paths-101/pathep-[ethl/1]"
encap="vlan-2011">
<ptpEpgCfg
ptpMode="multicast"> # PTP mode
<ptpRsProfile # PTP user profile
tDn="uni/infra/ptpprofile-PTP AES"/>
</ptpEpgCfg>
</fvRsPathAtt>

ptpMode /N7 A —Z|Z REREITRDO LBV T,
smulticast : ¥/ TFF Y AN XA FI 07,

e multicast-master : ¥ /LT F ¥ A h = A& H—

A=ZF YR E—F

<fvRsPathAtt
tDn="topology/pod-1/paths-101/pathep-[ethl/1]"
encap="vlan-2011">
<ptpEpgCfyg

srcIp="192.168.1.254" # PTP source IP address
ptpMode="unicast-master"> # PTP mode
<ptpRsProfile # PTP user profile
tDn="uni/infra/ptpprofile-PTP AES"/> # PTP unicast destination
<ptpUcastIp dstIp="192.168.1.11"/> IP address
</ptpEpgCfg>
</fvRsPathAtt>

ptpEpgCEg MIFIET D EIE. PTP BAMIR > TWVWA I E2EWLET, DA ¥ —T =
A AT PTP Z N T AMENRDH HEE1E. prpEpgctg ZHIBRL 97,

RESTAPI Z{ER L TL30ut 1 32— A ATPIP ZHAMLT S

ZOFNETIX, RESTAPI ZEHA L TL30ut A > % —7 = A AT PTP AN L£9, L30ut
AU H—T 2 A ATPTP ZHNNZT DRI, BHPNZY —T AL v F D71 b 73K )L R— K
D PTP 22—V —7 a7 7 A VEER L., PTP 227 0 — N )LITENCT A HERH Y £,

L30ut f > % —7 = A AT PTP ZH2NZT % I21F, IROFID K 912 REST APIPOST %515 L
£

POST: /api/node/mo/uni/tn-TK/out-BGP/lnodep-BGP nodeProfile/lifp-BGP IfProfile.xml
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TILFFYR B E—F

<13extRsPathL30utAtt
tDn="topology/pod-1/paths-103/pathep-[ethl/11]"
addr="11.0.0.1/30" ifInstT="13-port">

<ptpRtdEpgCfg
ptpMode="multicast"> # PTP mode
<ptpRsProfile # PTP user profile
tDn="uni/infra/ptpprofile-PTP AES"/>
</ptpRtdEpgCfg>

</13extRsPathL30utAtt>

ptpMode INT A —=ZIZAREZREITIRD LB T,
smulticast : W/ TF¥Y AN XA FI v,

* multicast-master : ¥/ T F ¥ A KN v AHX —,

A=FvY Xk E—F

<l3extRsPathL30utAtt
tDn="topology/pod-1/paths-103/pathep-[ethl/11]"
addr="11.0.0.1/30" ifInstT="13-port">
<ptpRtdEpgCfg

srcIp="11.0.0.1" # PTP source IP address
ptpMode="unicast-master"> # PTP mode
<ptpRsProfile # PTP user profile
tDn="uni/infra/ptpprofile-PTP AES"/> # PTP unicast destination
<ptpUcastIp dstIp="11.0.0.4"/> IP address
</ptpRtdEpgCfg>

</13extRsPathL30utAtt>

ptpRtdEpgCEg MIFIET AAIEL. PTP BANI /> TWAZ LA EWLET, ZOA L ¥ —
7 A AT PTP # 8N TANENH HIEETL. ptprtdEpgcrg ZHIBR L £ 97,

CiscoACIDPTP 1=F v R b, VILFXNY R b, BLLEEE—F

FT7 4NV ETIE, TRXTCOPTIP A v H—T = A AT~V FFx¥ AN T— N TETEINET,
A=F Yy AR T— R THRTEZ2DIE, V—TAf vFDOT7ar b X)L A F—T AR
T, 2=2F XY AN AZ—FR—FOENTFR—FENET, Z2=FF¥ AN T TAT
kAR — MIVFAR— P TWEREA,
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CiscoACI TOPTP 1=% v X + E— FOHRFE [

R1:ILFFXFrvRELZEFIZFYRXA N E—F

Multicast

IPN/ISN

Multicast
o (=]
:;ol[ﬂmaﬂ PTP enabled ports g
-------- PTF disabled ports B

BEE—F (=% % X MBIEISE TINET 25 PTP v /L F X% A b AR— ) &, &A— k3=
=% ¥ A MBIEEREZZETDE, v AVTFXFx A ET— RO PTP v A ¥ — K— M CTHBMIZ
TIT 470 ET, REET— NI, AEMICLT XY AN vAZ—Lba=Fy A N7
FAT M TT,

R2:BEE—F

( Unicast Delay Request
Unicast Delay Response )

1oDY) =7 ZAA v Fi1Z, BEDOPTP 2=F ¥ A h v AX— R— 2O LNTEET,
BE2=F Y AN IAI—R—"THER—- ENDBTTA T N AL T IPT FLADOHEIT2
TT, SHIZELSDIPT RLAZER CTEETH, BfiTLHZLIXTEERHA, PTP2=F %
AN wAZ—FR—FEPTP v/ FFrv AN KR— ML, FLAAL Y TFITHERLTE ET,

Cisco ACl TOPTP1=%+v X b E— FDHIREIE

PTP 2=F ¥ A fh xAvx=— g VFIHR— I TWEH A, Cisco Application Centric
Infrastructure (ACI) Z1%, CiscoACIMLD / — KB DERAEF AT 5, EIFHERTHA
- VEERTII=Fr AN RT3 g VRN ®, Cisco ACIPTP 2 =F v 2 h ~

BHREBMTO RO
|



B ciscoAci o PTPPC 5 £ U vPC D2

AB—R—=HME, 7747 )= b EREZEFEETIC,

mmEEETOraL |

Cisco Application Policy

Infrastructure Controller (APIC) Z{#fH L TR S 217- MM T, Announce, Sync. i)‘JZU{FollowiUp
AvE—VEEEFELET, 2=F v A b Delay Response Ao—UlF, =% A~ T4
T b — B @D pelay Request A =V ~DIRELE L TEEEINET, 2=F vy X b v
AL = R—=MIa=F ¥ A MEREZ Y v AT sync REDPTP A v —VEFET D2
®, CiscoACIPTP =% ¥ A h R— F CE_XA MR ¥ —T v 7 73U XA (BMCA)

MEF SHEE A,

Cisco ACI T®D PTPPC & & U vPC DEZE

A=k Frxn (PC) BIOEA— K Fr L (VPC) OFH. AL _A— R— T LT
72< . PCETILVPC T EIZPTP AT/ W £3°, Cisco Application Centric Infrastructure (ACI
) TiX, BIPC E72IXVPC DK A L /N—K— N CTREBNZPTP ZHNCTHZ LT TEEHA,

port-channel

PTP node

ACI Leaf m

i:::::::::::::H::::::::::::

PTF enabled ports
-------- PTF disabled ports

Cisco ACIPC F 7213 vPC TPTP WAENT 72> TWAIEE .

503227

V—T 24 v FIIPTP AN/ -

TWBPCOH AN — R — 2 HEIRNER LE9, PTP XSO A 3 — R— NMIEERNRE
Hdpré, V=24 vFiE. FFEHEHL TCOABORA L N—R— 2RI L ET, PTPAHA—

NDAT =2 A%, LLRIOD PTP XIS A 73— R— h DRk S E T,

vPC
ACI Leaf
PTP enabled poris "
-------- PTP disabled ports
S 7
\:\\\ /{‘d

i PTP node

Leaf

503228

PTP 7} Cisco ACI vVPC i;R— M THNNI 2> TV BEE. VPCIZ2 2DV —T7 A A v F LD 2D
DR— b F ¥ FNVOFHE N RATTR, BIMETEEOR— N F ¥ RV TEDINZR->TND
PTP L [RILTF, vPC BT U —T7 A A v F D PTP {EMOFEIH A &, vPC ITITHE D FEIL

HYFEE A,
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\)

GE)  PC F721X vPC Ml & D A L /X3 — 5R— kT PTP 2% 25 NX-0S 72 & DT /3 A ATt
TWHHAE., 2=F ¥ A b E— NI PC £721 vPC TIIHEREL £ A,

PIP X7y b D4 LBV TEXB R VYT

PIP/ X5y k T4 LB )Y

PTPR 7 77V v 7 AR—FT/ry BB L, PTPN Y 0 — S LIZH N2> TV DA
TRTCOANRL UBILR) =T AL v FE, 777V w7 K= NHDTXTDEE PTP
Nry FE CPUIRUFA LY NTHT-OONERT 4 VEBRHY £7,

PTP R 7B kSR R— TRy NEWUELL, FFEDY —T7 AL v FDh7e< &H 1o
DY —=TAA vF 7u b XXV R— FTPIP AN > TWBEAE, V=T AL vFIC
X, 7R F XV R—= E LD FTXTOEFEPTP N7y &2V XA L7 N HNET 11
AN ET, PTP AR > TRV Ty b 2% R— k5B PTP 37 v FEZ(E L
%A TH, N7y MIBIEERITZIE S, CPUILY ¥4 Lo hSith, EESIVE

7

PTPRIET7OY b IR R— b EFEZY—TRAYFOTAY R ISRILTDNRT Y T4 LB YT

IPN/ISN
Intercepted and =T
Tedirected to CPU

Intercepted and
redirected to CPU

Intercepted and
redirected fo CPU

Intercepted and Intercepted and This one is also intercepted ﬁ
redirected to CPU  redirected to CPU and dropped by CPU g8

PTP enabled ports
-=--------- PTP disabled ports

PTP 237 b RNV R— Ty NEBELL, BEDY —T AL v F DT XTHY —7

ALy F T7rr kSRR — R TPTP AR > TORWEE, V=T AL v FIZIEL, 7
2y R XKV R—=ELBDOPTP Xy ha VXA VT NTONE 7 AV ERHD EFHA, Z
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B cisconciprPER OV EEPPERB U RLELT

DEIRYV =T AL v FOTuL h NPV R—=FTPTIP X7 v b2ZETDHE. X7y ME
HEOVLVFXY AL Xy e LTI L, VXLAN 2 L T A A » FICHREE 72
277 T 47 & ET, Cisco Application Centric Infrastructure (ACI) A A » FIZ XL - TR
TZESNDZEITRSTWABPTIP Xy NI, V=T AL v F L AR, AL T DT
H VXLAN T 7Bk SN Ted, DAL v F 4 N EBEFE O~ /LTFF v A K X7y K
CLTRBELET, 2L, 7ar b SR OR— FTPTPRANT 2> TN DD Y —
TAA »F T, PHILRWPTPENMEN AT HAMREME B D £, FEMIZ DOV TiX, CiscoACI
PTPEER 7 v v 7 £7-1X PTP IER b rvl LT (60 2—Y) ZBMLTLLIEEN,

4:PTPXIEZ70Y b IR R— FEEBLEVW) —TRA Y FOITIOY R IRRILTONRTY R Ta LB YUY
IPN/ISN

Flooded from F‘TF‘ enabled Flooded within the BD just
ports in the same BD as well like a normal multicast

503231

oA

PTP enabled ports
----------- PTP disabled ports

Cisco ACIPTPER - Oy U F-IXPTPIERHE o RILELT

PTP 7u > b NV R—FD72NY =T AL o FNHLDPTP Ny ME, 77U vV RAAL
TT7T7vT 47 anEd, RORIIRT X I, Cisco Application Centric Infrastructure (ACI)

PDPTP A v tE—U % PTPHER /0y 7 L LTHAERT LI EAMHGTHIRLETY v RAA

YINOPTP /—RIZHLTH, Ty MNIT7TvT 4 v 7 InET,
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Cisco ACIPTP 5575 0w & & 113 PTP kR b v e LT |

1

PTP packets are
flooded within the
8D just like a

normal multicast

2

Flooded from PTP | -t
enabled ports in ﬁ
the same BD
sl - ! :
@ | VRFA | | VRFA | | VRFA |
——— | BD1 | | BD1I| | BD1 |

messages

PTP Node PTP Node
(AClas a (AClas a
PTP BD) PTP-unaware

PTP enabled ports tunnel)
----------- PTP disabled ports

503232

UL FHILZRWPTP N > RBRIKT, PTP / — K& Z DR RIFHENRIL L EF, —
Ji. PTP 7> b NF )V R— F &2 272U —7 AL v FInHO PTP 237 v MIEITIT%21E
SH, PTP AN/ > TWRWAR— KTy RRZEINTGAETH hox ) 73k
Hhe LTEBHST, RICLTY P RASLVBIORILU Y —7 AA vTF ET, Cisco ACI 2PTP
ERI vy 7 ThHDHMENE D PTP / — K& Cisco ACI 23 PTP FE585#% kR /L Th H BN
HHPTP / — RERIESERNTLZI VN, ROKNIRTHER (B2 7Y vV RAAL L H
RHV—T AL vTF) BV R—FSHLTWET,
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On leaf nodes and
a BD without PTP
enabled front
panel ports -
—}\\ . - -
Different BD, \i
Noflood. : :
| VRF A | | vRFA | | VRFA |
"BD1 | [BD1 | [BD2
PTP Node PTP Node
(AClas a (AClas a
PTP BD) PTP-unaware
PTP enabled ports tunnel)

503233

----------- PTP disabled ports

PTP & & U NTP

Cisco Application Centric Infrastructure (ACI) AA v FILPTPER 7 vy 7 L LTEUWEL, 77
YRR RLZ=HPTP YV FA T & MIIEMER 7 vy 7 iRk L E 3, 72721, CiscoACI AA v
T3 £ X Cisco Application Policy Infrastructure Controller (APIC) X, #NHDPTP /7 v v 7 %
MBDOTAT L 7my 7 & UTHEHTE £t A, CiscoACI A4 v F & Cisco APIC (213, A H
DYAT A I vy 7 BT DHT2DINTP h— =R E T,
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IPN/ISN

ACI switches can propagate accurate PTP
clocks as PTP BC BUT, they cannot use
the PTP clock as its system clock.

Still need NTP for system clock.

@—( OoB/Inb }

NTP
Server

via ACI leaf as PTP BC
PTP PTP PTP 3
Clients Clients Clients g

N

G¥)

Cisco ACI C PTP M IEMED DR ITHEEE T D72 DITiX, T TD A A v FITNTP ARk L
T, VAT ALy %PTP /70 R~AX—LREL X 12100 2 U DIER TIEMIZHED
VEPRHY FET, DED, VAT LTy 7 DEX, PTPV 7 RvAZ—L B L T100 2
U R R T uidzen £ A,

PTP #&3E

PTP #3E CLI 37 > FOME

J—T 24 vFD1ozul AL, kROa~vy &AL TPTP AR Tx F4,
av R B#

show ptp port interface slot/port KEDA L HZ—T A ADPTP RT A —HF %

FRLET,

show ptp brief

PTP DA T —H A& FHR LET,
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S

show ptp clock

a—hrrzuayrsoraNT o (7av 71D
BE) EFRRLET,

show ptp parent

PTP DBDOT m/RT 4 ZFRLET,

show ptp clock foreign-mastersrecord

PTP 7m0 B AN L TV AN~ A X —D
WEERRLET, M~ RFZ—T812,
TNz, 7y 71D, AR vy 7 T as
T4, BTy I NT T R AL —L
LTHEAESNTOHDENE I PRERINET,

show ptp counters[all |interface Ethernet
slot/port]

FTRCOA v EZ—T =2 A AETITHEE LA
VHE—=T 2 A ADPTP X ry b ZaFE
RLET,

show ptp corrections

OO PTPEELZF R LE T,

PTP /R— MEHRD R

WOFEE, R—h~ A Z—T A AFEHREZ L TWET,

f2-leafl# vsh -c 'show ptp port int el/1'

PTP Port Dataset: Ethl/1l

Port identity: clock identity: 00:3a:9c:ff:fe:6f:ad:df

Port identity: port number: 0
PTP version: 2

Port state: Master

VLAN info: 20

Delay request interval (log mean): -2
Announce receipt time out: 3
Peer mean path delay: 0O
Announce interval (log mean): 1
Sync interval (log mean): -3
Delay Mechanism: End to End
Cost: 255

Domain: O

<--- PTP messages are sent on this PI-VLAN

wOFNL, FEE SN VLAN O AR L TWET,

f2-leafl# show vlan id 20 extended

VLAN Name

vlan-2011 Ethl/1, Ethl/2, Ethl/3

20 TK:APl1:EPG1-1

PTP R— b R T—2 ADKRR

KOFNE, B—F AT —Z ADEH =3 A RLTHVET,

f2-leafl# show ptp brief

PTP port status
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Ethl/1 Master
Ethl/51 Passive
Ethl/52 Slave

PTP X A v FIEHRD KR

prpizit |

WOWNL, ZAA vF ATF—FZ ADBHERL A= g VA RLTHVET,

f2-leafl# show ptp clock

PTP Device Type boundary-clock
PTP Device Encapsulation layer-3
PTP Source IP Address 20.0.32.64

Clock Identity 00:3a:9c:ff:fe:6f:a4:df

Clock Domain: 0

Slave Clock Operation Two-step
Master Clock Operation Two-step
Slave-Only Clock Mode Disabled
Number of PTP ports: 3
Configured Priorityl 255
Priorityl 255
Priority2 255
Clock Quality:

Class 248

Accuracy 254

Offset (log variance) 65535

Offset From Master : -8
Mean Path Delay 344
Steps removed : 2
Correction range 100000
MPD range 1000000000

Local clock time Thu Jul 30 01:26:14 2020
Hardware frequency correction : NA

TSV RRRE—EH (RRE—) BROKT

<--- Switch TEP. Like a router-id.
This is not PTP Source Address you
configure per port.

<--- PTP clock ID. If this node is
the grandmaster, this ID is the
grandmaster's ID.

the clock difference from the

closest parent (master)

<--- 344 ns. Mean path delay measured by
E2E mechanism.

<--- 2 steps. 2 PTP BC nodes between the

grandmaster.

<--- -8 ns.

WOHNL, PTP 7' F v RvA 2 —LH (v A4 —) OFEREZTLTHNET,

f2-leafl# show ptp parent
PTP PARENT PROPERTIES

Parent Clock:

Parent Clock Identity: 2c:4f:52:ff:fe:el:7c:la

Parent Port Number: 30
Observed Parent Offset (log variance):
Observed Parent Clock Phase Change Rate:

N/A

Parent IP: 20.0.32.65

Grandmaster Clock:

Grandmaster Clock Identity:

Grandmaster Clock Quality:
Class: 248
Accuracy: 254

Offset (log variance): 65535

N/A

00:78:88:ff:fe:£9:2b:13

<--- closest parent (master)

<--- closest parent's PTP
source IP address

<--- GM
<--- GM's quality
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Priorityl: 128
Priority2: 255

OB, PTP AN~ A S — 7ny 7 La— RRaRrLTWET,
f2-leafl# show ptp clock foreign-masters record
Pl=Priorityl, P2=Priority2, C=Class, A=Accuracy,
OSLV=0ffset-Scaled-Log-Variance, SR=Steps-Removed

GM=Is grandmaster

Interface Clock-ID Pl P2 C A OSLV SR
Ethl/51 c4:£f7:d5:ff:fe:2b:eb:8b 128 255 248 254 65535 1
Ethl/52 2c:4f:52:ff:fe:el:7c:1la 128 255 248 254 65535 1

HAZiE, 770 Rv 22—l E AL v FBLIOAL v FOEA 7 —7 =4 RATEFET
HYAX— 0y I NFRENET, 22 THrry 7 IDIE, bW~ AZ—DID TY,
IDIZT T RvAX—DID TEH Y FHA, ZTOAL v FX2ODORRDLR—"NET T
R AH—DT—HEZFELTNDED, R—b+D 120y 7120 E L,

A B —DERTR
WOFNE, v A —HR—= b DOH T B —% R L TWET,
f2-leafl# show ptp counters int el/1l

PTP Packet Counters of Interface Ethl/1:

Packet Type TX RX
Announce 4 0
Sync 59 0
FollowUp 59 0
Delay Request 0 30
Delay Response 30 0
PDelay Request 0 0
PDelay Response 0 0
PDelay Followup 0 0
Management 0 0
VAE—= R NMIRDORA v =V EEETOILENDHY 7,

*TFTULA

* [RIi

* FollowUp

o RHEIRAE

VAL — R—=NMIKDA =V EZETHLENRHY £,
o EIEER

WOFNE, 74T M R—=b DI H—% 7L TWET,

f2-leafl# show ptp counters int el/52

PTP Packet Counters of Interface Ethl/52:
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Packet Type TX RX

Announce 0 4
Sync 0 59
FollowUp 0 59
Delay Request 30 0
Delay Response 0 30
PDelay Request 0 0
PDelay Response 0 0
PDelay Followup 0 0
Management 0 0

EZEINDA vV, v AX—R— O TYT, 72L& 2IE. pelay Request D Rx &
Delay Response D TX NV AHX —R— TR THIGE, 7 74T MIEEBEBIERA =X
LD pelay Request ZBHIAT HDMENH H7-0 . KIHNTAER SN TWRWI, 74Tk
ELTELIH#ELTWEEA,

FBRZIE, R— POREDIBRICEE SN WRENEDR H D72, WU —IEHIEfFIRSh T
WHIEEBS TV RWEARHY ET, ZOXIREEIF. ROax FThv 4 —%27Y
TLET,

f2-leafl# clear ptp counters all

\}

GE)  ppelay xxx 72 ¥ —[XP2P A5 =X LT, Cisco Application Centric Infrastructure (ACI) T
FHR—FIhTWEEA,
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CORF2IAVMNEI, RKEVRAOARITRF 2 AV MNDSEMRTT, YV IBHRICODEXLTIE
. BERBRIBEFAT. ZEBRICTZ Y 77— DHD. UV IEOR-IHBEI/LTEThTWNS
BEFHDEITEEZCTELIEZD, HBLETHLEZNMREBDFTIDT, IEXLBABICDL
TIKETAIPMDRF AV M ESELESZL,



